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MALAKHOV, Do A. Csnd Tech Sci -- (diss) " Chemicometallurgical vesemseh on

“”'Ty*»?h é;n_ A
thek#‘%ﬁiﬁgﬁiﬁ # of collective wolframite products and tungsten-containing
metel wasted" Mos, 1959, 16 pp (Min of Geolfnéd Fnasarusiksnnn linerals

Conservation USSR, All-Union Sci Res Inst of Minernl Raw Material VIMS), 200

copies (KL, 45-59,146)
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MALAKHOV, B.M,

Test operations on & surfare ahip with :  pendular insirument,

5%t
Trudy TSNIIGAIK no,159:29.61 164, (MITA 17:12)
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ACCESSION NR: ARLO36343

for estimating the influence of vibrations and accelerations with the objective
| of developing experimental work for use of the pendulum instrument in an aero-
gravimetric survey. An IL-12 pireraft was used for making 5 flights of altitudes
of 900, 1,200 and 1,500 m during which the altitude variations were % 10-30 m.
Horlzontal accelerations attained 15 gals and vertical accelerations up to 50 gals.
Flight duration along a linear flight line was 15-25 minutes. The instrument
operated normally on all f£lights. With respect to the influence of accelerations
the conditions for £light observations unexpectedly were better than in measure-
uents uade aboard surface vessels. Plans call for manufacture of & special model

of a pendulum instrument and continuation of experimental aircraft measurements.
P, Shokin, S , _ oo

DATE ACQ: 1TApr6h, | ' SUBCODE: A3 . ENCL: 00

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031700030-6




I T PN £ ey ek e Y et S s e b L s e ke ke 4 o e e e e e ————.

ACCESSION NR: ARL036343 - 8/0169/64/000/003/6025/G025

SOURCE: Referativny*y zhurnsl, Geofizika, Abs., 3G164

i AUTHCR: Malskhov, B. M.; Kheyfets, M. Ye.

TITLE: The possibility of making pendulum meaéurements of gravity aboard an
aircraft '

* 'CITED SOURCE: Sb. ref. Tsentr. n.~i. in-t redo., seros"emki 1 kartogr., vy*p.
'32, 1962, 30-33 : J

TOPIC TAGS: gravity, gravity measurement, geophysics, gravimetry, gravimetric
survey

TRANSLATION: The gravimetric laboratory of the Tsentral'ny*y nauchnoissledo-

| vatel'skiy institut geodezii, aerofotos"yemki i kartografii (Central Scientific
Research Institute of Geodesy, Aerial Photography and Cartography) in November
1961 made an attempt to use the ship-borne pendulum instrument (Sb. ref. Tsentr.
n.-i. in-t geod., aerofotos"ysmki i kartogr., 1962, no. 32, 24-29) sboard an
aircraft for determining the stability of operation of the pendulums and also

 Card 1/2 ‘
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*, ACCESSION NR: ARLO36342
| dtscrepanctes (-1,3%2,2 ugal). Introduction of a correctig
| . . n for horizontal |
accelerations leads to large systematic errors. P. Shokinm, ' !
| DATE ACQ: 1TAprés  SUB CODE: A8 . .. moL: 00
-
1
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In 1960 a model of the shipboard pendulum instrument was constructed; 1t includes
& four-pendulum support, a gyroframe and a horizon photorecorder (see Sb. ref.
Psentr. n.-i. in-t geod., aeros"yemki i kartogr., 1962, no. 32, 21-23). A film
19 en wide ig used for recording four real and two fictitious pendulums’ and also
the vertical sccelerometer. The records of the horizon photorecorder are used
for control of instrument stabilization and determination of the accuracy of
! operation of the gyrostabilized platform. Synchronization of all the records is
! accomplished using a quartz clock. Tests of the model of the shipboard pendulum
i instrument were made sboard a vessel with a displacement of 6,000 tons. Ninety
| stations were determined, of which 26, insofar as'possible, coincided with
", stations where pendulum observations were made aboard a submarine. For 26 con-
| trol stations the Brown corrections for horizontal accelerations averaged -81
| mgal and for vertical sccelerations +125 and %134 mgal respectively. Cor-
rections for vertical accelerations at all control points improve the results of
surface messurements and the differences in anomalies agree with submarine =
measurements with a mean square error of * 11 mgal with an ebsence of systematic |

|

\ )
i S - : . ¢
. ' : v
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' ACCESSION NR: ARLO36342 ' 8/0169/64/000/003/6025/G025

i ,
| SOURCE: Referativmy*y zhurnal, Geofizika, Abs, 3G163

AUTHOR: Kheyfets, M. Ye.; Malakhov, B, M,; Berezin, E. M.
! TITLE: Experience in gravity measurement on shipboard

CITED SOURCE: Sb. ref. Tsentr. n.~i. in«t reqd., aeros"emki 1 kartogr., vy*p.
32, 1962, 24=29

TOPIC TAGS: gravimetry, gravimeter, pendulum measurement, gravimetric survey, '
geophysical instrument

I- TRANSLATION: An experimental apparatus has been designed for gravimetiric obser-
! vations with a pendulum instrument on shipboard. The apperatus is equipped with
a device for centering, arresting and locking the pendulums while being trans- i
ported in their supports. The apparatus was adapted to a N-55 gyrostabilized
platform and experimental measurements were made on shipboard. The pendulums .
make 1t possible to make weasurements when there are waves at sea up to class Sl
- b5, Pex;&ulum periods are determined with sufficient accuracy frow the photogram.

. Cerd 13 . o

b
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MALAKHOV, B.B.

Significance of the combined use of drug and occupationa!l therary
in the readaptation of patients with schlzophrenia of long
druation, Vop. psikh, nevr, no,10:300-311 164,

(MIRA 18:12)
1. Iechebno-proizvodstvennyy kombinat l-go psikhiatricte skogo
otdeleniya (nauchnyy rukovoditel' - prof. T.Ya, Khvilivitokiy)
Leningradskogo nauchno-issledovatel'skogo psikhonevrologicheskopro
instituta imeni V,M,Bekhtereva (direktor - B,A.lebedev),

i ]
' .I_--— ‘ ‘ ' ' ||
D .
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{., inzh,, red.; YELISEYEVA, Ye.Ye., ingh,, red.;

. AUHOV, ALG., inzh., ved.; GUUSEV, V.I., inzh,, red.;

HOV, AJYe., inzh., rede; © OV, G.F,, inzh.,, TeC.;
qronov, SJYe., inzh., red.; U, Wk, inzb.y reds;
ANDREYEV, L., inzh., ved.s JURLARSKIV, HL.AL, dnzh,, vod.;

ZERENEOV, AD., dinzh., red.
[Uollections tios, 10, 20, 31, an 42 of slandard district
uniform estimates for construction wort ) sborniki Ne.lO,
20, 314 42 edinykh raiomykh edinichnykh rastoenok na
strolteltuyo raboty, Foskva, dtralleiod, 19405,

(W 1sh 18310)
1. Russia (1923- U.S.5 <) Gosudarstvennyyskoritet po de-
1am stroitel!siva. 2. Gosstroy SSSR (for Desyatnik, Gusev,
Filimonov). 3. leuchno-issledovatel'skiy institut ekonoriki
stroiteltstva Gosstroya SSE (for Yeliseyeva, Furashov,
iiokko, Andreyev, halakhov, Turianskiy). 4.Gosudarstvenryy soyuz-
nyy institul pe proyckiirovaniyu spetoial 'nykh sooruzheniy, zdaniy,
sanitarno-tekhnicheskikh i energeticheskikh ustrow - dlva vredpri-
yatiy khimicheskoy pmrfr_y'shlennosti(1“01' Petrov). SedSentral!nyy
nauchno-issledovatel'skiy 1 proyektno-eksperimental ryy institut
promyshlemykh zdaniy 1 sooruzhenly {(for Jerenkov).
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MALAKHOV, A,Ye,; BULATOV, D.I,

- Separation of Bakel carbonate ores in the Thoulet selution by
the method of centrifugation, Trudy Gor,-geol.inst. UFAN SSSR
no.56:151-153 61, (MIRA 15:7)

(Bakal region—-Carbonates--Analysis)
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MALAKHOV, A.YimwBUIATOY. D.I1.
DRI

I Toxtures of carbonate iron ores of the Bakal reglon.

inst. UPAN 8SSR no..lb0t93~112 ’590
' (Bakal reglon-~Iron ores)
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Trudy Gor.-geol.
(MIRA 13:11)




DIYEV, N.P. [deceased]; MALAKHOY, A.Te.; PADUCHEV, V.V.; TOPOROVA, Z.7.

in sulfide
Investigating shaft furnace smelting of Ural Mounta ;
copper ores, Tlrudy Inst.met,UPAN SSSR n0.3:21-35 %?dm 13:4)
(Ural Mountains--Copper ores)
(Smelting furnsces)
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MALAKHOV, As¥es; BULATOV, D.I.

Dotermining Bakal carbonate minerals by coler reactions,
Zap, Vses, min, ob-va 87 mc.l:501~503 158, . (MIRA 12:1)
(Bakal region--Carbonates (Mineralogy))
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MALAKHOV, A.Ye,

AT
i

Strontium in dolomites and siderites of the Baka
A 1 ore daposit,
Jﬂauch.rlokl.vys.shkol;y; geol,~nauki no,b¢125-127 158, °oe
o (MIRA 12:6)
1. Svardlovekiy gorryy institut kafodr
OPY ra geologil rudnykd
(Bakal roglon—lﬁtrontium§ 6% TUTIWEL hostoroshéenty.
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apin ki Hew 2.

IVANOV, Alk., ng%Zi; red, Edeceased]; MALAKHOV, A.Ye,, prof., doktor geol,=-
min,nauk, red,; FADIEYEV, B.V., deawd ¥8KN0.nsuk, red.; POTAPOVA, T.S.,
red,; FAiVORSKAYA, A.P., red,; IZMODENOVA, L.A., tekhn,red,

[Problems in the development of the Bakal mineral region; a collection
of papers of the Bakal onference, June 8-11, 1955] Voprosy razvitiia
Bakal'skoi rudnei bazy; shornik trudov Bakal'skogo soveshchaniia

(8-11 iiunia 1955 g.). Sverdlovsk, 1957, 221 p. (MIRA 11:3)

l. Mkademiya nauk SSSR. Ural'skiy filial, Sverdlovsk. 2. Chlen-
korrespondent AN SSSR (for Ivanov)

(Bakal region--Mines and mineral resources)
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Category: USSR D
Abs Jour: RzZh--Kh, No 3, 1957, 7829
Bukal ore as & complex magnesite-siderite orebody. The resulis of

eleven chemical analyses on S are given. See alsgo RZhKhim, 1956,

35682.
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Hrro K: A ye

Category: USSR

| Abs Jour: RZh--Kh, No 3, 1957, 7829

Author : Malakhov, A. Ye.

Inst : Mining and Geologic Institute of the Urals Branch of the Academy
of Scisnces USSR

Title : On the Origin of the Sideritic Ores of the Bakal Type

Orig Fub: Tr. Gorno-geol. in-ta, Ural'sk. fil, AN SSSR, 1955, Vol 26, 153-165

Abstract: The primary siderite ores of the Bakal region sre contemporaneous with
the two upper proterozcic levels of the Bakal fold. The ores consist
mainly of siderite (8) with the addition of carbonates of Mg, Ca, and
Mn. The stratigraphic succession and stratified structure of the ore,
the numerous rhythmic alternations of layers of S with layers of dolo-
mites and less frequently magnesites, quartzites and argillites, and
the fine-grained structure of S and of the dolomites and other indiees
point to the sedimentary origin of the ore. The presence of magnesite
layers in the S testifies to the genetic similarity between the Bakal
ores with the Satkin sedimentary ores and permits one to consider the

Card : 1/2 -11-
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MALRKHOY A Ye.

ARASHKEVICH, V.M., dotsen$, redaktor; VESELOV, 4.M., professor, redaktor;
YOLOTKQVSKIY, S.A., professor, redaktor; ZHUKQOV, L.I., doteent,
redaktor; IPPOLITOV, N.D., dotssnt, redaktor; KAMPAMEBY®TS, V.P.,
dotsent, redaktor; KUTYUKHIN, P.I., dotsent, redaktor; MALAKHOV
A.Ye., professor, redaktor: HEUDAGHIN G.I., dotsent, re(W‘“

~ HYARUKHIN,G.Ye., professor, redaktor; SAKOVISEV, G.P., dotsent,
redaktor; STOYLOV, B.A., dotsent, redaktor; TROP, A.Ye., dotsent.
redaktor; FEDOROV, §.4., professor, redaktor; YAROSH, A.Ya.,
dotsent, redaktor; SIAVOROSOV, A.Kh, redaktor izdatel’stva;
ALADOVA, Ye.I., tekhnicheskiy redaktor

[Problems in the efficient organization of surveying in mining
enterprises] Voprosy ratsionalizatsii marksheidarskoi sluzhby va
gornykh predpriiatifakh, Moskva, Ugletekhizdat, 1955, 128 p.
(MLRA 9:10)
1. Sverdlovsk, Gornyy institut.
(Mine surveying)
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ARASHKEVICH, V.M,, dotsent; VESELOV, A.1., professor; VOILOTKOVSKIY,

S,A., professor; ZHUEOY, L.1., dotsent; IPPOLITOY, M.D., dotgent;
KUTYUKHIN, P.I1.,dotsent; KOMPANETETS, V.P., dotsent; MALAEHOY,
Aakge, Professor; NEUDACHIN, G.I., dotsent; HYABUKHIN, G.Ye.,
professor; SAKOVTSEV, G.P,, dotsent; STOYLOV, B.A., dotsent ; TROP,
A.Ye, dotaent; FEDOROV,S.A., professor; YAROSH, A.Ye., dotsent,
radaktor: TARKHOV, A.G., redaktor; GAMBURTSRVA, Ye.Ye., redaktor;
GUROVA, 0,A., tekhnicheskly redaktor.

[Collection of articles on geophysical methods of prospecting]
Shornik statei po geofizicheskim metodam ragvedki. Moskva,Gos.
nanchno-tekhn, 1zd=vo 1it-ry po geol. 1 okhrane nedr, 1955. 109 p.
, (MLRA 8:11)
1. Sverdlovsk.Gornyy institut.
(Prospact ing--Geophysical methods)
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favestigation of the mineralogical compasition of mold-
ing sands, A. K. Malakhov. Liteinoe Dels 9, No. B3
475 (1038) Chw. Zenlr. 1089, 1, b4 - The miers
alogical investigation of various samples of smolding sant
taken from old molds chowed such tests o be a very
satisfactory muthod of detg. the quality of a pven molding
material, Thus it was shown that in the ax of large
castings the snd from the molding mass reacts with cer-
1ain metal bawes, 23 FeO and MnO, to form Fe5i0, and
MmSi0,.  These materials were found, hovrever, only toa
depthof 1-1.5cm.  Innocase were further therinal mosdi-
fications of the sand (as tridymite) found. M. G M.

asE-SLA SETALLUPGKAL LITERATURE CLASSIFICATION
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Mineralogica! investigation of agglomerates of the Mt.
Blagodst and Mt. Vuigokil iron ores. A, k. Malakhov.
Soved. Met. 6, 311-15(1631) . —~Agglomeratex sintered at @
low temp. contained predominantly hematite with small

« amte, of magnetite and fayalite.  These sintered ton high
temp. contained |\|iur|,ml|y magnetite, with & sl wmt.
of bematite, up to 3% fayalite, and sotne gronetite.

H. W, Rathmann
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MALARHOV, AV, (
“Tieows) ™

(Hleat conduction
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VASIL'YEV, G.I. (Moskva); Liti'YANOV, Yu.A. (Moskva) ;
Moskva); RAKHMATULIN, Kh.As

Bxperimental determination
thermal insulation materials us
n() .3 : ()7“70 MY“JG ' (")3 .

) (Insulating mitorials)

KURNAKOV, V.I.@oskva);
(Moskva); RUIYIZKIY, 4N,

of the heat corductivity coefficient of
ing the self-modeling method,

(MIRA 16:9)

PMIT




Soluble ecomplexes of unsaturated hydrocarbons with = tal

galts and their role in catalytic reactions. Part 3: Soluble
~complexes of mercury (11) with acetylene. Kin.l kat, 4 no.2:

270-276 Mr—Ap '63. (MIRA 16:5)

1, Moskowskiy institut tonkoy khimicheskoy tekhnologii imeni
Lomonosgova,
(Mercury organic compounds) (Acetylens compounds)
(Catalysis)
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‘. . - i 8/195/62/003/006/011/011
. Soluble complexes .,. - E075/E436

makes the hydration of acetylene more difficult, There are
6 figures and 2 tables.

- ASSOCIATION: Institut tonkoy khimicheskoy tekhnologii
: im, M,V,Lomonosova (Institute of Fine Chemical
Technology imeni M,V,Lomonosov)

SUBMITTED: October 16, 1961
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S ' ‘ 5/195/62/003/006/011/011
, ' Soluble complexes ... . E075/E436

" in 0,288 M Hp504. This indicated that a'soluble half-acetylide
n. HC = CAg formed in addition to the Tl -complex. The reactions
" taking place are as follows:

+ \ Kl '+ ‘
Agaq + C‘ZHZaq P— Agﬁzﬂzﬂq (1)
Ag” Cc_H -2 AgC_H u (11)
g L2 2aq === Ag 2 aq+' aq .

aq

~".The enthalpy values for reactions I and II are =-13,20 and
| +6.86 respectively. Low catalytic activity of silver salts
Bl - in the hydration process in comparison with that of copper salts
. is explained by low values of Ky [Kl (373°C) = 0.6 litre/mole]
‘compared with the corresponding value for Cu (20 litres/mole).
The strong tendency to acetylide interaction prolongs the
. formation of the halfacetylide. Moreover high acidities
(6 to. 7 M HySOL) necessary for decreasing the acetylide
interaction, cause a strong dehydration of the TT-cqmplex, which

Card 2/3
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b A : ' $/195/62/003/006/011/011
B P ; , . E075/E436
- AUTHORS: *  Temkin, O0.N., Flid, R.M,, Malakhov, A,I,
-t TITLE: Soluble complexes of unsatufated hydrocarbons with

metal salts and their role in catalytic reactions
I1. Soluble compounds of acetylene with silver salts

PERIODICAL: Kinetika i kataliz, v.3, no.6, 1962, 915-919

“ . TEXT: In connection with the studies of the mechanism of
.- hydration of acetylene in silver salt solutions, it becomes
' necessary to elucidate the possibility and conditions for the
~ formation of the Tl -complex. The thermodynamics of the complex
formation were investigated by a potentiometric method (Kinetika
i kataliz, v,2, 1961, 205). The silver electrode was prepared by
depositing Ag on a platinum spiral at 'the current density of
11 0,003 A/em?2 and was immersed in aqueous 1 to 7MH2504., As _ ‘/
! acetylene was passed through the solutions, the electrode potential
decreased irreversibly (AE;) and reversibly (A E,;).
AE; was related to the formation of AgaCa. AE3 decreased with
the increasing concentration of Hp504, but increased and passed

through a maximum with increasing temperature (from 20 to 100°C)
Card 1/3
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KUZNETSOV, D, A.; MALAKHOV, 4, I,; FURER, I, E.
Investigating the protective action of substances introduced into
forming mixtures in magnesium alloy casting, Trudy MKETI no,35:

171-176 '61, (MIRA 14310)
(Magnesium alloys)

2SS N I R
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18(2,3)
AUTHOR:

TITLE:
PERIODICAL:

ABSTRACT s

Card 1/1

50V/128~59~-5-18/35

Kuznetsov, D.A., Candidate of Chemical Seciences, and
Malakhov, A.I., Candidate of Technical Sciences

“—— e

Use of Boron Chloride in Casting Magnesium Alloys
Iilteynoye, Proizvodstvo, 1959, Nr 3, pp %2 (USIR)

The authors refer to the methods and patents in the
ywestern hemisphere on the use of boron fluoride in
casting magesium 2lloys as listed sub references, The
authors state that for refining of magnesium-alloys,
especially MI~5 boron chloride, is used. The decompo-
gsing of BC1, by water is described as well as the che-
mical equat?ons of the pogsible reactions. There are

5 references, 1 of which is Soviet, % English and

1 German.

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031700030-6




Infiuence of bhe Protective Fluxes Upon the SOV/165~56~4-14/Z7
Prrogity of Castinge Made of Magnesium Allcoyy

subs*aniial change in the povosity of castings. 2) The character
f the porceity (density) distribation curves in castings made

of the primary allsy ML.5 dous not permit to judge the extent

of resction of the castings with their molds. 3) When

fnvestigating sampies mads of geocondary metal no considerable

shanges in the puresity distrivation were observed, There are

3 figurss and 7 referenses, 4 of which are Soviet.

ASSOCIATION: Moskovskly khimixoetekhaniogicheskly lnstitut imeni Mendeleyeva
(Mosoow Institutes of Chemlical Te:hnology imeni Mendeleyev)

SUBMITIED: April 19, 7958
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ATHORE:

TITLE:

PERIODICATs

Card /2

B el VA ]

Kanne bior, Do hey Lovad’y T hay
Malakhov, A. I.

e

\‘1—’3(“/ 3 1o :
THfluence of the Protective Fluxes Upon the Porosity of

Cagtings Made of Magnesium Aiioys (Viiyaniye zashchitnykh

prisedok ra poristost? otlivok 1z magniyevykh splavov)

Nauchnyys dollady vycshey shkoly. Metallurgliya, 1958,
Nr 4, pp 82-86 (USHI)

A Fiusr fiux is wsed in the works of the USSR in the production
cig made of magnesium alloys when casting them in

of pas
sandemnlds, A greab drawback of these fluges is the high

toxinity of bhe gases and vapors separated when, in the
warkrs.ms, the metals ave cast “nto the molds., Here various
protentlive flaxes deveioped in the USSR are recorded.

A sumpariscn is made betwzen the porosity of ingots when adding
the wvarious protective fluxes e the material of the mold under
otherwise simiiar testing conditlons. The tests were carriedout
gonording o the method of density measurement. The results
were &g follows: 1) Substituting the fluor flux or a flux based
on selfur by fluxes based on gravel or urea does not cause any

CIA-RDP86-00513R001031700030-6




KUZNRTSOV, Dl.As; KW
Test;.;ﬁgmc:;“(;fganic compounds as protective additives in castiing
negnesium alloys, Trudy MKHTI no,2l:459-461 57, (MIRA 1126)
(Magnesium alloys) (Magnesium founding) (Foundry chemistry)
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"An Investigation of New Admixtures for Molding Sands and an Explanation
of Their Screening Effect in the Casting of Magnesium Alloys." Cand Tech Sci,
Moscow Order of Lenin Chemicotechnological Inst imeni D. I. Mendeleyev, 3 Nov 54.
(W™, 21 Oct 24)

Survey of Sclentific and Technical Dissertations Defended at USSR Higher
Educational Institutions (10)

S03 Sum. ¥o. 481, 5 May 55

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031700030-6



KOZLOVSKIY, Boris Alekseyevich; MALAKHOV, Aleksandr Yakovlevich;
PANASHCHATENKO, Konstantin Andreyevich; PERN, Lev Konstanti-
novich; SEPEROVICE, I,P,, red,; GOROKHOV, M.G., red,izd-vas;
TIKHONCVA, N.V,, red,izd-va; BACHURINA, 4.M., tekhn.red,

{Manual for forest managers] Spravochnik lesoustroitelia.
Moskva, Goslesbumizdat, 1959, 275 p. (MIRA 13:10)
(Forest management)
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L 34411-66

ACC NR: AT6009451 v
increase. The compactness of the spectrum indicates a stochastic noisy character of the
biopotentials. The dimensions of the spectrumat high frequencies indicate that the energy

of biological activity occurs at subsonic frequencies. 1t is shown that electromagnetic
radiation of bioobjects does exist, The final results show that electromagnetic emission by
biological objects cannot serve the function of information carrier in biological communica-~
tion. This conclusion is based on the fact that the electromagnetic emission is too weak up
to 150 ke. Orig. ar5. has: 4 figures. P

a1y, :
SUB CODE: 06, oé' SUBM DATE: 260ct65 / ORIG REF: 002 / OTH REF: 001 f

card2/2a 56
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© L 34411-66  EWP(1) 5CTB  DD/GD

ACC NR: AT6009451 SOURCE CODE: UR/0000/65/000/000/0297/0301

T
AUTHOR: Malakh-ov, A, N., Maksimov, A. 8.; Nefedov, Yu, Ya. ( ‘» \ i
ORG: None , X ;

TITLE: Electromagnetic hypothesis on biological communication

SOURCE: AN SSSR. Nauchnyy sovet po kompleksnoy probleme Kibernetika. Bionika
(Bionics). Moscow, Izd-vo Nauka, 1965,297-301

TOPIC TAGS: communication, electromagnetic radiation, spectrum, very low frequency,
bionics, animal physiology ‘

ABSTRACT: The authors measured the spectrum of the biopotentials of certain biological |
objects. The spectrum included the frequency band from 1 to 500 cps. The electromag-
netic radiation from biological objects was also measured at frequencies of 3 to 150 ke.
These measurements were conducted in order to verify the other results (e.g., W. K.
Volkers, W. Candib. 1960. Detection and analysis of high frequency signals from muscu-
lar tissues with ulira-low noise amplifiers, —IRE International Convention Record, part
9.). The apparatus and conditions for these measurements are discussed, The results
show tl}at the biological activity spectrum of animals is compact and falls with frequency
Card 1/2
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[ ACC NRi APGO220BT SOURCE CODL: UR/0141/66,005/003/0622/0624
AuriOR: Malakhov, A. N.

\ RS AN 653 R S i

ORG: Gortkiy State Uniﬁefsity (Gortkovskiy gosudarstvennyy universitet;
TITLE: Fluctuation in quartz oscillators
SOURCE: IVUZ. Radiofizika, v. 9, no. 3, 1966, 622-624

F0PIC TAGS: electronic oscillator; oscillator theory, quartsz crysial, crystal
oscillator

ABSTRACT: The results are reported of a theoretical analysis of fluctuation in a two-
circuit guartez~crystal oscillator in which the crystal is placed between the tube
grid and cathode. Formulas for spectral density of amplitude and phase fluctuations_,
are presented. It is found that the amplitude-fluctuation spectrum has a complicated
shape. The frequency~iluctuation spectral-density curve has one or more maxima,

An experimental curve ( lent by A. I. Chikin) shows a maximum lying near 700 cps.
Orig. art. has: 3 figures and 14 formulas.

SUB CODE: 09 / SUBM DATE: 24Jané$ / ORIG REF: 004 : -

Card 1/1 : UDC: 536,59:519.25
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ZDORNOVA, Ye.A,; MALAKHOV, A.N,

 Experimentnl studiss on fluctuaticn
transistor amplification, [av, vys, ucheb
no.43:828-831 65,

1. Gor'kovekly gosudarstvennyy universits
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MALAKHOV, A.N.; SEREBRYANNIKOV, V.S,

Measuring the technical width of a spectral line in a klystron
oscillator, Iazv, vys, ucheb, zav,; radiofiz. 6 no.5:1062-1065
163, (MIRA 16:12)

1. Gor'kovskly gosudarstvennyy universitet.
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ACCESSION NR: AP4007196 ,
: i

es from 100 cps to 20 kes. The

nd the experiments were in the

relative widths in these zones

could be measured at fixed frequedci
tested klystron pperated at 9.1 Gc, a
7th and 8th oscillation zones. The
were found to bel8.8 x 1072 and 14 x 1077, respectively, and are of
the same order of magnitude as at ‘low fraquencies. "In conclusion

the authors are grateful to L. M. Voly*nkina who took on a major part
in the performance of the measurements." Orig. art. has: 3 figures

and 3 formulas. !

ASSOCIATION:k Gor'kovskiy gosudarstevenny*y universitet (Gor'kiy
! gtate University)

(SUBMITTED: 10Feb63 DATE ACQ: 20Jan64 ENCL: 00

. ' " .
SUB CODEs GE NO REF §0V: 003 OTHER: 000

Card . 2/2
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 ACCESSION NR: AP4007196 S/Ol41/63/006/005/1062/1065

 AUTHORS: .Malakhov, A. N.; Serebryannikov, V. S.

T B ot ..

TITLE: Measurement of the technical width of a spectral line of
klystron oscillator

SOURCE: 1IVUZ. Radiofizika, v. 6, no. 5, 1963, 1062-1065

TOPIC TAGS: klystron oscillator, klystron frequency fluctuation,
klystron spectral density, spectral line width, klystron oscillation
analysis, frequency spectrum density, klystron frequency spectrum

ABSTRACT: The results of tests of the frequency fluctuations of a
klystron gensrautor are reported. The spectral density of the fre-
quency fluctuations was measured by the method of I. L. Bernshteyn
(1zv. AN SSSR,ser. fiz.,v. 14, 145, 1950) and the experimental setup
was similar to that described by V. S. Troitskiy and V. V. Khrulev
(Radiotekhnika i.elektronika,v. 1, 832, 1956). The spectral density

Card 1/2 i
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ZDORNOVA, Ye,A.; MALAKHOV, AN,

¢luctuations of an oscillator cpsrating on

Izv, vys, ucheb, zav.; radiofiz. 6 no.ht
(MIRA 16:12)

Measuring the amplitude
gemiconductor triodea,

854856 1603,

1, Gor'kovskly gosudarstvennyy universitet.
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' 5/141/62/005/003/011/011
SenSitiVity of a ese0 E].92/E382

ASSOCIATION: Gor'kovskiy gosudarstvennyy universitet
(Gor'kiy State University)

SUBMITTED: March 12, 1962

Fig., 1:

aianl R

Card 3/53
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. $/141/62/005/003/011/011
Sensitivity of a «es. E1L92/E382

If it is assumed that the noise pulses are infrequent, the
sensitivity of this system is given by:

————

1 /P, 1{[ny :
1; - et S /___ (8) VX
[ 19 o

a al T

where T i1s the time constant of the element A,

n is the average statistical value of the noise julses.
If the receiving systen contains k inputs of the type R
whose output signals are combined in the coincidence circuit
S (Fige. 1), the sensitivity is greatly increased, even for
small values of Ik , without the necessity of increasing the
passband of the elements R or the time constant of the
detector A + Such a system with many inputs can simulate, to
sonie extent, whe deteetleon of wealt mignals salting plase tn
living organisms. There are 2 .figures.

Card 2/3
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E1§>2(E3'8‘2 "' .

[y I T

7,750

AUTIHOR: Malakhov, A.Ne—

TITLE: -Sefsitivity of a detection method

PERIODICAL: Izvestiya vysshikh uchebnykh zaﬁédedfyh”
Radiofizika, v. 5, no. 3, 1962, 607‘;1 6oy
[ B bt

RERETE Y B B
TEXT: The receiving systoem consists of an element R which
transforms the input signal into a train of identical pulses
having a duration 2° , an element § and an element A whose
output is proportional to the average number n of pulses per
unit time (see Fig. 1), The number of pulses at the output of
R per unit time is given by: .
‘o, = al (1)

where I is the amplitude of the input signal. Apart from the
pulses due to the input signal, R also produces pulses due to
noise, so that the total number of output pulses is:

n = nc + nu) .

Card 1/3
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5/1%1/62/005/063/006/011
Influence of the parameter ..., E192/E382

of p reduces the mean energy and thus the amplitude of the

oscillations. Also, if p approaches the critical value ,
p =1, the energy of the oscillations is greatly reduced. The &k
bifurcation point for p = 1 can thus fall inside the interval

of the possible fluctuations of P+ BEq. (25) is also used to
determine the mean fluctuation- ~amplitude for the case of

arbitrarily slow fluctuations of the feedback coefficient P

and the case of 6-correlated (fast) fluctuations.

There are 2 figures.

ASSOCIATION: Nauchno-issledovatel'skiy radiofizicheskiy
institut pri Gor'kovskom universitete
(Scientific Research Radlophy51cs Inutltute of
Gor'kiy University)

e st

SUBMITTED: November 20, 1961 .
Fi E;l—__l;t s &= e | g%’“lc
' v 3 6L
| 56 ]
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s/141/62/005/003/006/011
Influence of the parameter «... E192/E382

where B = A% , while other parameters are defined by:

245 - £C) = 1y 2 wBNS_p = O, b = M
o (MS, = Th) = Ty I WoMRP = J 0 B 7 o

(< &

In the case of small fluctuations the solution for B is
in the form: L o

B = B, + ABj(t, bs) + A28, (t, b8) + . ' 8) .

The individual components Bj of Eq. (8) are evaluated and it

is shown that the mean value of B _in the steady state is: a/
)
Y 6s” :
B == 1+ (v~ p)  —— (25) .
. Y + @

This équation can be expressed in terms of the feedback
coefficient p = MS/xC . It is then found that the fluctuation
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The differential equation of the system is:
. { o .3
T o+ w2 bovdt = mzv(MS - rC) - wMSBv’ (1)
o | - o 0 ’

2 1 WA

where v is the voltage at the grid, o_ = (LC)™"  and the

. : , . 2 .
characteristic of the tube is i = Sv(1 - Bv") . The approximate
solution of the equation is in the form:

v = A cos (wot) (2)

waere A is a slowly-changing amplitude. The final equation
for the amplitude is shown to be in the form:

dB

H: = YB = pBa + A(pB - @Bz)és(t) (7)

Card 2/4

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031700030-6



5/141/62/8%/00;/006/011
7/?5‘8: _ E192/E382
' AUTHOR: Malakhov, AN,
PITLE:  Influence of the parameter fluctuations in an
oscillator on its behaviour near the bifurcation

point

PERIODICAL: Izvesﬁlya vysshikh uchebnykh zavedeniy,
Radiofizika, v. 5, no. 3, 1962, 516 - 522

TEXT: The behaviour of an oscillator in the vicinity of its
self-excitation threshold is investigated; the princimpal

parameter of interest being the slope of the tube which under-

goes random fluctuations about its mean value (the author -

Radiot ekhnika i elektronilka, 2, 438, 1957). The oscillator

(Fig. 1) is of the tuned-anode type and the slope of its tube -
undergoes fluctuations s(t) about the mean value S : L)(

s =5(t) =5 +s(t) =51+ 85 (t)] .

.
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in Fig, 5, where W is plotted as a function of n . The

B

experiments showed that the re&gtive width of the spectral line
of the first oscillator was 10 = when an oxide~cathode tube was

employed and 10”7 when the oscillator was based on a tungsten
cathode; The corresponding figures wvere

5 x 10”7 and 107 for the oscillator operating at 1,25 Mc/s.

It is concluded, therefore, that a substantial portion of the
spectral line width in the oscillator is due to the flicker noise \ %
of thetubes; this fluctuation component can be eliminated by '/,\
employing tubes with tungsten cathodes. The authors thank |
I.L. Bershteyn for making useful criticism. There are 6 figures.

1 table and 14 references: 12 Soviet-bloc and 2 non~Soviet-bloc.

The English-language references mentioned are: Ref. 1:

D. Middleton, Quart. Appl. Math.., 9; 337; 10, 35, 1952;

Ref., 2: D. Middleton - Trans. IRE, ED-1, 56, 1954,
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o 1 104»7 b 10ﬂ10

W i) = - 14,81

" O
- 1 1077 . 10710
W (m w “}.)9) N
hY K‘) (-D, Il.) .

By analysing these formulae. it is found that the sensitivity of
the two methods is identical if the equivalent quality factor
of the tuned circuit is given by’

- = - et o !
Q‘K = Q‘Wi) nQJ'a = ctg q"owo?"o (4,12}

The tuned=circuit method was employed to investigate the
fluctuations in an oscillator operating at 100 k</s and an
oscillator of 1,25 Mc/s. Some of the results are 11lustrated
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B(t) i fae) KPalt + %) 4 i(alt) + alt « v V|cosy
ek ¢2kcosﬂ%{‘ o ] 4 Yo Yo

- ksiny_ A (p} (5 1)

Again, the expressions for the spectral demnsity of B(t) are A
derived on the basis of Eq. (3.1). The sensitivity of the \
measurement equipment of either type depends on the internal

noise of the equipment. The noise is primarily produced by

the detector and by the analyser. The detector noise consists

of flicker and shot noise. The minimum detectable amplitude~
spectral density and frequency-fluctuation density are deter-

minied by the equipment noise and it is shown that these quantities
can be expressed by:
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2p2 ) . :
a2 .n) =z { WB(Q” n) (1.4) ~

N

which is applied to the spectrum analyser. The symbol f in
Eq. (1.4) is a multiplier, determined by the type of detector.
For a linear detector = 1 and for a square detector £: 2
If a tuned circuit is used in the discriminator. the quantity
B(t) can be expressed by (Ref. 5. G.S, Gorelik, G.A Yelkin .
Radiotekhnika i elektronika, 2, 28, 1957)

Boe 26f + A2 = A% .+ fa - n (2,1)

This equation is employed to determine the amplitude, frequency
and frequency-amplitude fluctuations over B(t). 1In the case of
a discriminator based on a delay line. the quantities pl1),
a(t) and ~{(t) are functionally related as follows (Ref.3 and
Refé 6: V.S. Troitskiy - Radiotekhnika i elektronika I 818
1956)
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wB(.Q » n) = K (2, n) W i) + K (Q, n}w\_y} (N

o o 1 1 (1.3
- Kon)(’Q ; n)Wa‘J(QJ + Kav(Q y n)Wa,v(Q.)

where W (fl) is the spectral density of the signal x(t) at

the frequency SY,Q n is a certain parameter dependent on the
setting >f the discriminator, K(S5L, n) are frequency rharacter-

istics of the discriminator and ngta?Wéy(,) are mixed spectral

densities. The detector is followed by a filter which only
passes a frequency lower than W, e The output signal of the

filter containe amean component 2 and fluctuations D z(t).
which are proportional to §(t) . If it is assumed that the
detector does not introduce any frequency distortion. the
spectral density of the useful signal z(t) at the output

of the filter is:
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\

1
where a(t) and ~}t) are stationary random processes having //4;/
a cross-correlation function ghv (V) = alt)N(t 4+ T ) . such that
a=0, J=0 s u2 <X1 and \?<<: “’(2, o One of the methods
of measurement is based on a discriminator containing a tuned
circuit; the second method employs a delay line in the
discriminator. The basic function of the discriminator consists
of converting the frequency modulation of the input signal into
amplitude-modulation of the output signal. The voltage at the
input of the detector is therefore in the form:

\! ) \\‘. .
y(t) = B, [1 + S(t{lcos (;ot + i\'l(t)dtj (1.2)
The relative amplitude fluctuations B(t) in th~ wignal y(t)
are linearly dependent on «(t) and \)t) , so :ant the general

expression for the spectral density of the fluctu:tions B(t)
can be expressed as:

3
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AUTHORS ; Malakhov, A.N., Nikonov, V.N. and Razina. T.D.
—e .
TITLE: Some methods and results of measurements of

amplitude- and frequency-fluctuations in oscillators

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy.
Radiofizika, v. 4, no. 6, 1961, 1052 - 1064

TEXT : Two methods of measurement of the spectral density
of frequency fluctuations are known (Ref. 2: D. Middleton -
Trans. IRE, ED-1, 56, 1954%; Ref. 3: I.L. Bershteyn, Izv.

AN SSSR, ser.fiz., 1%, 145, 1950). The methods are discussed
and evaluated and one of them is employed to measure the
parameters of an experimental oscillator: In general, the
measurement of the fluctuation spectra in an oscillator is based
on the system illustrated in Fig. 1, which consists of:

1 - a discriminator; 2 - detector and 3 - analyer., The quasi-
chromatic signal applied to the input of the discriminator is

in the form: v ‘
_ x(t) = A, [1 + a(t)lcos (wot + &q (t)dé) (1.,1)
Card 1/§ g
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There are 7 references; 3 Soviet-bloc and & non-Soviet~bloc,
The English language references read as followss

Ref.2¢ D. Middleton. Phil, Mag., v.42, 89 (1951).

Ref,4: J,L. Stewart, Proc. IRE, v.42, 1539 (195k).

Ref.5; J.A, Mullen, D. Middleton, Proc. IRE, v.45, 874 (1957).
Ref.€: D. Middleton, Quart. Appl. Math., v,10, 35 (1952),
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(Scientific Research Institute of Radiophysics,
Gor'kiy University)
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v co
" sm
o o M - (31)
<0, )Z 1) AT w0 d L)
S €7

where S} is the departure cf the frequency w from the mean
frequency Wgo The possibilities of this method are
illustrated by applying it to various frequency fluctuations, e

CE.
] y
. (£ = L .u.a..u).l'm.. 5 (44)
v AT .0
and
. 1 1€
Sy () = == 2xp (u”____, (45)
2 . A

In all cases the form of *the spestral line of a real
oscillation is never gsaussian or reszcnant,
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2
) Ro F
a1 = 2 TLw aft) v alt + 1)+ alt) a(t + 1) cos Ag;  (3)
1 R}
A{1) = ?? {1 oa(t) + alt + 1) « a(t) al(i 4 3)} sin Mg (&)
e
- 1 i ' =
Ao = ( wiE) af (5)
t
The asymmetry is due to the odd function Ala Egqs. (3) and (%) ~

are written down in their most general form and therefore in
order to obtain some specific conclusions about their form the
author discusses a number of special cases, A development is
also given of the method of moments as applied to the above
problem, 1In this method the form of the spectral lins is
analysed by considering the quantity
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are stationary and that the relation between them is also
stationary, it is shown that in general the form of the lins is
asymmetric and is given by:

“y . 0 1 -
EZL(L) = WZ(IE) + wz(Ilﬁ,
4 00 -

S A (%) cos ) raz, ?

»

o (
+ o <

( Al () sin £1dx )

Cl Y - y

where the corrslation function is given by
(bz(r) = A° {7) ens wgz - Al (7) sin w

and
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AUTHOR:  _ Malakhov, A.N.

TITLE Some investigations of the form of the spectral
line of an oscillation

PERIODICAL; Izvestiva vysshikh uchebnykh zavedeniy,
Radiofizika, v.4%, no.5, 1961, 912-923.

TEXT: The output of any real osciilator is always subject
to amplitude and phase fluctuations and in general there is a
definite correlation between them, The present author reports
an analysis of the effect of this correlation on the form of the
spectral line of an oscillation, The oscillations are assumed
to be of the form

z(t) Ro tl + a(t)] cos tgﬁt + w(t)] :
(v a, €1, F&ol 5-3:0

]

(1)
o(t)

i

where a((t) and V(t) are the amplitude and frequency
fluctuations, Assuming that the random processes af(t) and V(t)
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a) simultaneously, b“ A0 and b| £0 is the case when an

- oscillator is nonisochronous;
b) simultaneously, a, £ 0 and a £ 0 , which occurs when

the lefthand-side portion of Eq. (2) contains 'even as well as
odd derivatives, and
c) the spectrum of the noise in the vieinity of wu = is

asymmetrical with respect to Wy e It is clear that in all
actual oscillators at least the third condition is fulfilled.
It is therefore necessary to take into account the cross-
correlation between the frequency and amplitude fluctuations
in determining the spectral line Wx(w) of bthe oscillator.

There are 1 figureéanﬁ 8 Soviet references. '

ASSOCIATICN: Nau¢hno-issledovatel'skiy radiofizicheskiy
institut pri Gor'kovském universitete
(Scientific Research Radiophysics Institute at
. Gorlkiy University)
SUBMITTED: Febyuary 28, 1960
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‘while the croSs-correlatiqn function for fhe fluctuations is:

b P TN
OAU ll) Y

[ A gy dy} -‘

(22)‘.

.

o<

The above expressions are used to analyse some special cases:,
1) W (&:.)aw H ™ v .

2) the derivative of WE(w) in the v'i‘cin:l.ty of wauw

is not equal to’ zero. and’”
3) the noise is such that its spéotrum in the vicinity of w,

has a width comparable with p or less than' p « From the

above it is concluded that for the existence of cross correlation
between the amplitude and frequency fluctuations of an oscillator
it is necessary and sufficient that one of the following
conditions bhe fulfilled'
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1 fb?Ao('v\: +y) + A%(c-y) -
> (_ba(q;) = — & : e Pay (17) .
- poAZ 2 .

o 0

" From this it is easy to find the spectral demnsity .of the -
emplitude fluctuations; this .is expressed by:

wi(m= a’x}g(m/aAz(pz + 0% | (18) .

Similarly, it is Shown that the correlation function for the.
frequency fluctgat:ons is giVen by '

S *A°<=)+P? A y) + A )

(]) ( "'l‘.\’([y -+
L e : ;o © (20)
; 21), FAYG + y) — Al - )) &y dy. ’g’
JAO 0 2 ’;:
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lm g

'.r; AY(5) = 5 ‘.'V”( )LO%(‘ 2 mé W“ () cos (n.)dn o
'-ﬁ (1) .

+on .,

A'z) = gW; (%) sin(2r)d = s W1, () sin(2) J0.
By solving Eq. (4) with respect to a(t) it is found ‘'that: L)K///

(e

a(t) = § £(t - £)e Phar : (14%)

)t

where f£(t) = (mi, E_l + a_LE“ )/bA + The final expression for v

the amplitude c‘orrelation functioh, derived on the basis of
Eq. (14), is in ‘the form:
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vhere E“(t) and E|(t) are slowly changing functions of time.

It is shown that these components can be expressed by:

Es () = E(t) cos(o,t) — (1/m) E (&) sin(wqd);

o (8) )
Fo(f) = — E() sin(wgt) — (1) E{¢) cos(wof). -
The correla%ionifnnction of the noise is given by:

C () = gWKOﬂCOﬁMﬂdW- - (9)

! i . ' :

' ! - .

which can be approximately be expressed by: Y

[ o _ -
‘§$  ”WRﬂ==A%ﬂmmo%ﬂ-A%ﬂMnWm). : (10)

- - where A° ’aﬂd.,ﬁl are slowly changing functions which are
d .defined by: ‘
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where , E(t) represents the noise. The fluctuations j(t)
and a(t) are expressed by the following equations (Ref. 2):

N+ pV= (-a“E“‘+ a B + QLE“ + bhsl}/bAo (;)
Q& 4 PO = (aﬂgi + a‘LE“)/bAo . (&) :
Eq. (3) can alsofbe written in a more convenient form:

where P, = (a“b\ + alpi)/b + “The noise can’'be expressed by

B(t) st“(t)cos(mét) - Ey(t)sin(u t) - (6)

Card 3/8

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031700030-6



' 2509  $/141/61/004/001/009 /022
Correlation of the Amplitude .... E192/E382 :
averaging. In order to determine the spectrhl density of
the power fluctuation Wx(w) v 1t 13 necessary to determine

the correlation function @x(’t) which, in turn, is dependent
on the cofrelation functions of the amplitude fluctuations
g?a(Tﬂ. frequency' fluctuations anCtﬂ and cross correlation
Q&\)(tﬁ + These functions have been determined for some

special cases (Ref. 1 - S.M. Rytov - ZhETF, Vol, 29, 30k, 315,
1955). On the other hand, in this work an attempt is made to
find @a( ), (l)\)(t‘) and (i)av(’l:) for a large range of
oscillators., It is assumed that the oscillator signal is

governed by the following differential equation (Ref, 2 -
A.N. Malakhov - Izv, vyssh, uch. zav, =- Radiofizika, Vol. 3,

241, 1960): {

"o g dx Eo. (2)
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AUTHORS:  Malakhov, A.N. and Nikonov, V.N.

TITLE: - Correlation of the Amplitude and Frequency
Fluctuations in Oscillators

PERIODICAL: Izvestiya vysshikh uchébnykh zavedeniy, -
Radiofizika, 1961, Vol, 4, No. 1, pp. 104 - 112

TEXT': It is assumed that the signal produced by the
oscillator is expressed by:

J
s

.t '
x(t) = Ao‘:l +(0L(t)]cos [wot + & V'(é)dg} (1)

where oft) and V (t) are relative fluctuations of
amplitude and frequency which arekin the form of stationary-
random processes such that

la\ <$i'14 \0‘ &K wgr &=V =0

where the line agove the symbols represents statistical
Card 1/8 *
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the preceding article (Ref, 1) is Fo = KLO/ZTT = 640 c.p.s.

It shoyld be pointed out that the spectral density wu as

given ®y Eq. (15) can be regarded as the spectraldensity of an
additional noise existing at the output of a mixer which is due
to the fluctuations of the signal and heterodyne voltages and
the fluctuations of the transfer function itself,

There are 4 references: 3 Soviet and 1 non~Soviet,

ASSOCIATION: Nauchno-issledovatel‘skiy radiofizicheskiy
institut pri Gor'kovskom universitete
(Scientific Research Radiophysics Institute
of Gor'kiy University)

SUBMITTED ; March 24, 1960
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. i - .
wu(ﬂ_) = wzu‘l) + z?‘wx(_;’).) , (15)

N .

where 2z = K;AiBf/B . Since the spectrum W is much wider
that the spectrum Wz y it follows from Eq. (15) that at a -
sufficiently low frequency iﬁ.<<_fl_o , where .fke is a
certain critical frequency, Wu o wz « The critical

.

-----

wz(i'?b) =z wn(ﬁ,o) ' _ (16) .

Irf it is assumed that the spectrum Wz is of the Gaussian

form, it is easy to evaluate the critical frequency .2

-

.

It is estimated that this frequency for the case described in
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]
W ) = wz(:';,) + i‘i wzl(gi)wn(i:, - {iaz, ;. (1)
where: 1
W, (Q) = — J (=) cos( Q) d i
o J
) 1 +:" >
W, (@)= — 5 &, (=) cos( L), .
2m , . :

From the above it is seen that the spectrum at the output ef
a mixer consists of the spectrum W _ and a convolution of the
spectra wz and wu . The fluctuafions x(t) are in the

form of a flicker noise (Ref, 1). In this case, it can be
assumed that the spectrum wu ig nuch wider than w? .

Conseqﬁently, the output spectrum is given by: ;
Card 7/9 . ! L
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It is now assumed that the transfer coefficient fluctuates
as follovs: ‘

K=K°[l+u(t)l : )

where “2 « 1 . In this case, the cutput signal is given
by:
ult\t) = Ko [1 + u(t)] x(t)y(t) = [l + u(t} zl(t)

and its correlation function is expressed by:

i ’, v . . @ul(t) = [1 + @ "(1’)1 (l)zl('t) .

" The spectra1<bnéity of the output signal is now given by:
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. ) |
A'(z) "“{;“9[ 4D, (7) } exp { -7 Zz('-)} ;
' ' ©)
30(1) -—'-‘-9—(3 [+ (.) ex {"_.1_./“(,:)1
T TR T A
where: » e
) =2 -8 0, Q) ,
” (10)
fofx) = 2 [ (5~ )by, )8
Similarly, c®(» is given by:
M | 1.
o0 = 0ol ]
ot ' : (1
Card 5‘/9 {3} = QS (z - B) b, (§)dE,
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Transfer for ...

Ay Bo"wl and W, . These functions are egpréssed by:

‘ o o o :
ﬁ0=Amﬁwmn@p¢+gqmﬁh‘

‘ ' ‘ . » (8)

I y(t) = Byl1 + B(E)] cosfunt + | w(®)].
and V,(t) are amplitude and

frequency fluctuations which are in the.form of stationary
processes; these amplitudes are much smaller than the average
values. If the frequency fluctuations are normally distrib-
uted and statistically independent -of a(t) and p(t) , the

- slowly varying even functions can be expressed by:

where q(t), Blt)s Vy(t)
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| O = 27 KRAYR) BY(2). @ .

1t is now necessary to consider the spectral density of
x(t), y(t) and z(t) . These densities are wx(QJ. wy(ﬁ)

and W_(£Y ,, where the argument {1 is measured from the
frequencies: Wy W and W, respectively. The first spectral
densgity can be expressed by
. . o+ . . .
W ()= —21- A%(x) cos(Q#) dx. (5)
x T . | ; .

while W, is given by: o
Wi @) = %K% [ W W, —2)d (©)

It is now assumed that x(t) and Y(t) are in the form of
statistical uncorrelated oscillations whose amplitudes
and fregquencies fluctuate about their average values
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The spectra of the function x(t) and y(t) are assumed to
be symmetrical with respect to the frequencies 0y and w,

and bandwidths occupied by them are much less than w,, w,
or w_ = (wz - wl) . In this case, the correlation functions

of x(t) and 7y(t) can be expressed as (Ref. 2):

D (©) = A%micostox) 5 § (M) = BWcosteym)  (2)

where Ao(t) and Bo(Tj are even functions which change
slowly in comparison with cos(wl'C)o cos(wzt) or

cos(wotﬂ . The correlation function for the output can be

expressed by:
d () = ®(Meos (u 1) (3)

where:
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AUTHOR s Malakhgylwglﬁi

TITLE: Transfer of a Quasi-monochromatic Signal Through
an Unstable Mixer

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Radiofizika, 1960, Vol. 3, No. 6, pp., 1004-1009

TEXT An ideal mixer having a constant transfer function Ko

is first considered, By assuming that the difference frequencies
are only of interest at the output of the mixer, the device can
be described by the following equation;

zl(t) = Kox(t)y(t) (1)

where zl(t) is the output voltage,

x(t) is a random input signal and
y(t) is a random voltage of the local oscillator
(heterodyne),
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ranging‘frcm-l c.p.s., to 100 ke/s is given by
ox% = (1077 1070t (10) .

There are 1 figure and 3 Soviet references,

ASSOCIATION: Nauchno-issledovatel“skiy radiofizicheskiy
institut pri- Gor'kovskom universitete
(scientific Research Radiophysics Ins

Gor'lkiy University)

titute of

SUBMITTED: march 22, 1960
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— 2T, ot .
be = Azbvz + Dsz2 (0) .
; o f

For a normal crystal operating at io = 1 mA, the first

component of the spectral density can be expressed by:

l) -
avg = (10
f

7 10710e7?t (8) .

On the other hand, for a klystron-type local oscillator it
t is given (Refs. 2, 3)

can be assumed that the second componen

by:
bx> = (1077 (9) .

and D it is found that the total spectral

By determining A
function fluctuation for frequencies

density of the transfer-
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Since, in most practical cases, io << B , Egs. (1) and (2)
can be written as:
al R -qri
0

. . - o
K = ’L(X)o 10 = BIo(x)e (3) .

l+aiR
o
Now, the relative fluctuation of the transfer function can
be expressed by:

6K = AbV_ + DbX (&)

 where bvo = 610 and A and D are coefficients depending

on the parameters of the circuit and the diode, On the basis
of Eq. (%) it can be shown that the spectral density of the
transfer-function fluctuation can be expressed by
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KL

frequencieswc and Wp o The characteristic of the c¢rystal
diode is represented by:
i = B(e" - 1)

where « and B are the characteristic parameters of the
diode., It is known (Ref, 1) that the modulus of the transfer

function of the mixer is:

a{i + B)R
2 wix) (1)

4]

K=V /V
noe 1+ ali, + BR

where w(x) = Il(x)/lo(x) , where Io(x) and Il(x) are

modified Bessel functions and X = aVr , On the other hand,
io is given by:

-ari
io = BEIO(X)O ° . ]_l (2) .
Card 2/6:
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